In an effort to learn more about the importance of continuity of care to physicians and patients, I reviewed the medical literature on continuity of care to define interpersonal continuity and describe how it has been measured and studied.
INTRODUCTION
C ontinuity of care is considered to be a defining characteristic of family practice and has been defined by the Institute of Medicine as a core attribute of primary care. 1 Even before the birth of family practice as a specialty, continuity of care was mentioned in the 3 influential reports of 1966 -the Folsom Report, Millis Report, and Willard Report -as a need to be addressed by the new field. 2 For family physicians, continuity implies a longitudinal relationship between patients and those who care for them that transcends multiple illness episodes and includes responsibility for preventive care and care coordination. 2, 3 In the ideal case, this longitudinal relationship evolves into a strong bond between physician and patient characterized by trust, loyalty, and a sense of responsibility.
Changes in American health care during the past 2 decades have undermined the ability of patients to choose and remain with an individual physician. 4 Health plans sometimes change physician panels, which might require patients to change physicians from year to year. [4] [5] [6] Medical groups have become larger and have organized into networks, so that call arrangements and clinic schedules make personal relationships between individual physicians and patients more difficult than ever to establish and maintain. 7, 8 As these changes have occurred, there has been disagreement but little informed debate about what might be lost as care becomes more technical and efficient, but less intimate and personal. [9] [10] [11] [12] What proof is there that a continuous longitudinal relationship improves the quality of health care? What aspects of continuity matter most to physicians and patients?
To learn more about the importance of continuity of care to physicians and patients, a comprehensive literature review was conducted to examine evidence regarding the value of continuity as a characteristic of physician-patient relationships. From the outset, this review was complicated by the lack of consensus regarding how to define and measure continuity. For example, many studies in the nursing literature have studied how information should be transmitted from one nursing shift to another or from hospital nurses to nursing home nurses. Other references address continuity of outpatient medical or psychiatric follow-up after hospital discharge without regard to who actually provides this follow-up. These articles tend to define continuity of care as the availability of clinical information to any provider who cares for the patient. The goal of this review was to examine continuity as a characteristic of the relationship between physician and patient, a concept that may be called interpersonal continuity. Thus, this review was limited to 2 types of articles: those written to define the concept of continuity, and those that address interpersonal continuity in the physician-patient relationship as a characteristic of health care delivery. The purposes of this article are to describe how continuity has been defined and how various investigators have tried to measure interpersonal continuity. A new conceptual definition of continuity is proposed based on this review. Future articles will outline evidence regarding the benefits of interpersonal continuity and will describe what remains to be learned as a research agenda for primary care and health policy researchers.
METHODS
A search of the medical literature from January 1, 1966, to April 30, 2002 , was undertaken using the MEDLINE database. A subject search of "continuity of care" generated the medical subject heading "continuity of patient care." The search was limited to articles focusing on this subject heading, including all possible subheadings. This search produced 2,424 citations in the English language. The titles and reference citations of each of these articles were reviewed, and references were eliminated if it they were letters to the editor, if they addressed health professions other than medicine, or if they addressed only aspects of continuity other than interpersonal continuity. Most of these eliminated references focused on communication of information among various health professionals in various settings. Many of the more recent references have focused on the development of comprehensive health information systems in managed care settings. Excluding these articles left 379 citations that appeared to address continuity as an attribute of the relationship between providers and patients in general medical care. I obtained and read full-text copies of each of these articles. In addition, I scanned the bibliographies of each article to find references that were missed by the MEDLINE search.
Following this process, I found 142 articles that directly related to the concept of interpersonal continuity. Forty-one were review articles or theory articles dealing with continuity of care in general. The remaining 101 were original research reports. All of the citations were entered into a bibliographic database. I then classified each by study method, primary research question(s), and measurement technique, and this information was recorded in the database for each article. Study method and measurement techniques were determined by reading the methods section of each article and either recording the method cited by the authors or assigning the method based on its description by the authors. Reading the introduction of each article and recording the author' s stated purpose of the study determined the primary research questions. The database could then be sorted in turn by research question(s), study methodology, and measurement technique.
RESULTS

Fundamental Themes About Continuity of Care
Listing the specific research questions for each reference in the database allowed the questions to be grouped into the 13 categories listed in Table 1 based on the theme(s) of the articles. After the themes were determined, the reference database was updated with information about the theme of each reference, thereby allowing the articles to be sorted in this way. Table  1 also lists the references addressing each broad theme. Some references address more than one theme. To clarify the difference between the concept of broad themes and the specific research questions addressed by each article, Table 2 lists the 17 references that relate to a theme regarding the measurement of continuity of care. The remainder of this article will focus on themes 1 and 2, definition and measurement. Future articles will address the other themes. There is a huge volume of medical literature about this issue, most of which was systematically excluded from this review. A common methodologic problem in continuity research is confusion about the difference between knowledge of the patient and a relationship with the patient. One can know about a patient by reading a medical history, but knowing a patient' s medical history does not imply any relationship with that patient.
Chronologic or longitudinal continuity of care refers to an ongoing pattern of health care interaction that occurs in the same place, with the same medical record, and with the same professionals, so that there is a growing knowledge of the patient by those providing the care. Longitudinal continuity implies a pattern of visits but does not directly address the nature of the relationship between patient and provider. Interpersonal continuity refers to a special type of longitudinal continuity in which an ongoing personal relationship between the patient and care provider is characterized by personal trust and responsibility.
Geographic continuity relates to care that is provided with continuity regardless of the location of the patient (office, home, hospital, etc). The volume of literature addressing this type of continuity has increased considerably during the past 5 years as hospitalist programs have developed in many large hospitals. 41, 79, 80, [141] [142] [143] [144] Interdisciplinary or team-based continuity, also referred to as the continuity of generalism, implies care that allows previous knowledge of the patient to be present even when the patient requires a wide range of services spanning the traditional medical specialties. 2 Family continuity is defined as a system of care in which all family members receive care from providers who have ongoing knowledge of the health problems of other family members. 2, 29 McWhinney describes interpersonal continuity as the essential concept for primary care. 24 He defines continuity of care as an implicit contract between physician and patient in which the physician assumes ongoing responsibility for the patient, and states: "The key word here is responsibility. Obviously the physician cannot be available at all times, nor can he or she carry out all the care a patient may need. The doctor is responsible for ensuring continuity of service by a competent deputy and for following through when some aspect of care is delegated to a consultant." Loxterkamp 28 refers to this same sense of responsibility in stating that the essence of continuity is "being there" when the patient needs us. In contrast, Rogers and Curtis 21 state, "continuity is present in a medical encounter when at least one participating element has previous knowledge of the other." This definition focuses on information rather than characteristics of the interpersonal relationship, as suggested by McWhinney. A careful reading of the references in this review reflects no consensus about how to define continuity of care, even though this methodologic problem has been discussed for more than 20 years. In the absence of an agreed-upon vocabulary about continuity, it becomes difficult to generalize findings from one study with another, which is particularly surprising given the philosophical importance of continuity to the primary care medical disciplines.
From these various definitions, it appears that continuity can best be defined as a hierarchical concept ranging from the basic availability of information about the patient' s past to a complex interpersonal relationship between physician and patient characterized by trust and a sense of responsibility. Table 3 places these concepts in a hierarchy of increasing complexity and represents a synthesis of these concepts. At the base of this hierarchy is the notion of informational continuity. This concept might be the most important aspect of continuity in preventing medical errors and insuring patient safety, but by itself informational continuity might not improve access to or satisfaction with care.
Longitudinal continuity creates a familiar setting in which care can occur and should make it easier for patients to access care when needed, but it does not assure a relationship of personal trust between an individual physician and patient. Many articles in the primary care literature have addressed the concept of interpersonal continuity, but several different measurement methods have been used, and few conclusions are applicable to health care in general.
By arranging these concepts as a hierarchy, it is implied that at least some informational continuity is required for longitudinal continuity to be present and that longitudinal continuity is required for interpersonal continuity to exist in a physician-patient relationship. This hierarchy does not include the concepts of geographic, interdisciplinary, or family continuity, which can be considered aspects of 1 or more of the 3 basic concepts.
If we define continuity as a hierarchy, then several important researchable questions come into focus. Consider the following examples of such questions: To what extent does a pattern of longitudinal continuity add to the availability of informational continuity about the patient? In an era of electronic medical records and integrated health systems, can enough information be recorded in the electronic record to allow patients to seek care in many different sites without loss of information? What is the relationship between longitudinal continuity and the development of interpersonal continuity? How many times does a patient need to see a physician before the relationship takes hold? If a strong interpersonal continuity relationship exists between physician and patient, for how long and under what circumstances will the relationship tolerate a visit pattern without longitudinal continuity? None of these questions can be addressed if we are not clear about which variable is being considered and measured. Many of the most important questions about continuity of care actually deal with the relationship among these parameters. How can continuity of care best be defined and studied?
articles discussed or reviewed the advantages of various measurement techniques (Table 2) . 13, 14, [20] [21] [22] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] Several approaches have been used in designing these instruments. Some have been based on visit patterns only, whereas others have required an individual provider to be defined as the "usual" or "primary" provider for each patient. For example, formulas that measure the concentration of visits with various providers, such as the Continuity of Care Index, 30 do not require a registry that assigns a physician for each patient. These indices simply measure the number of providers seen and reflect a higher continuity score when there are larger numbers of visits with a smaller number of providers. In contrast, other measures, such as the Usual Provider Continuity Index, 120 have been designed to quantify how visit patterns relate to the patient' s assignment to a usual provider.
Some authors have distinguished between visit-based measures and individual-based measures. 14, 20, 32, 38, 39 Doing so has presented a common methodologic problem in designing continuity studies, because many medical offices do not have functional and accurate patient assignment data systems. Some investigators have attempted to overcome this problem by arbitrarily assigning either the first provider seen 35, 81, 114 or the most frequently seen provider 121 as the usual provider. This method might work for studies examining longitudinal care patterns, but these measures might not tell us anything about the nature of the physician-patient relationship. In fact, many of these studies are measuring longitudinal continuity even though they are trying to make inferences about interpersonal continuity.
No studies found in this review were specifically designed to compare visit patterns with the strength of interpersonal continuity, but 31 studies examined the relationship between continuity of care and patient satisfaction. 12, 14, 16, 33, Some of these studies included aspects of the physician-patient relationship, such as duration, loyalty, and trust as part of the assessment of satisfaction, but the focus of these articles was on satisfaction rather than the strength of the relationship. Only 7 studies specifically compared visit patterns to any aspect of patient loyalty or trust. 46, 52, 54, 56, 60, 64, 66 Could it be that a patient might have a strong personal identification with one provider characterized by loyalty and trust, but still see several different providers during the period being examined by a particular study? Is this not what happens when a physician goes on vacation or is absent because of illness? Table 4 lists various indices that have been created to measure continuity of care and the studies addressing interpersonal continuity that have used each measurement technique. Some of the measurement techniques listed in Table 4 have never been used in any of the studies reviewed in this article. These instruments might have been used in research addressing other aspects of continuity. The mathematical formulas for these instruments can be found in several review articles and texts on this subject. 2, 22, [37] [38] [39] [40] The measurement tools in Table 4 are separated into 3 groups. The first 12 instruments listed in the table do not require a primary physician to be determined; instead, they examine patterns of visits. Instruments in the second group require a specific individual as the primary provider, although some make this assignment arbitrarily based on visit pattern. For example, the Most Frequent Provider Continuity Index (MFPC) 40, 121 defines the primary provider as the one seen most frequently during the study period, and the Index Provider Identification 35 process defines the first provider seen as the primary provider. Also included in this second group are simple surveys regarding continuity. Some studies have simply asked patients whether they have a usual provider or to report the duration of their relationship with this provider. Others have administered questionnaires to have patients rate their perceptions of continuity.
Measurement instruments in the third group were designed to measure family continuity, a concept that should be important for family medicine. Each of these 3 tools, however, is simply an adaptation of one of the individual measures that examine visit patterns. None of the family continuity instruments were used as a tool in any of the articles in this review. In one recent study, Gill et al 82 examined family continuity indirectly by comparing the quality of newborn care when babies receive care from the same provider who cared for their mothers with the quality of newborn care when babies receive care from a provider different from the provider who cared for their mothers. Family practice is the only medical specialty that provides primary care to entire family groups through the lifespan. Creative research methods will be required to show the value of this model of continuity. This literature review suggests that few of these tools exist today.
DISCUSSION
A recently published report from the Canadian Health Services Foundation has addressed the confusion regarding the definition of continuity of care. 146 One 
Measures of family continuity
Family Care measure (FC) 29 Family Mean Continuity Index (FMCI) 37 Family Continuity of Care Index (FCOC) 37 of the conclusions of the report is that 3 types of continuity of care should be defined, informational continuity, relational continuity, and management continuity. The first 2 concepts are similar to those outlined in this article. Management continuity, however, is different and is defined as "the provision of timely and complimentary services within a shared management plan." A careful reading of the report suggests these authors might be talking about care coordination rather than continuity of care in defining this concept. But the Canadian report offers additional ideas about how to simplify and clarify a definition of continuity. The hierarchal definition defined in Table 3 has an added advantage when compared with that suggested by the Canadian report, because it focuses our attention on the relationship between these various dimensions. This review of interpersonal continuity raises some interesting questions. Reviews done more than a decade ago called for more research to address these important questions. Is informational continuity sufficient to assure the kind of health care that patients expect and deserve, or is the personal connection inherent in interpersonal continuity an essential element? If this interpersonal intimacy is further eroded, will the essence of the healing relationship be undermined? How can information technology be used to allow interdisciplinary teams of care providers to provide the highest quality of care? Can interpersonal intimacy and trust be preserved in such a team-based model of care?
Research into continuity remains limited by differing definitions and measurement techniques. It is fine to measure patterns and concentrations of visits if we want to understand longitudinal continuity of care, but to examine accurately the outcomes related to interpersonal continuity will require actual measurement of the variable one is trying to study. Measuring these variables should not be as hard as it seems. Some investigators have simply asked patients to name their primary physicians or to characterize the length and quality of their relationships with their physicians as the independent variable in studies examining outcomes from interpersonal continuity of care. 47, 60, 68, 69, 83, 84, 114 Another important line of inquiry could result from examining how measures of longitudinal continuity relate to the duration and quality of this relationship.
In the final analysis, family physicians should be most concerned with proving that strong, enduring physician-patient relationships improve health care. Visit patterns showing longitudinal continuity are a means to an end; they are not ends in themselves. We need to know more about how visit patterns foster strong interpersonal continuity with time. We will not have clarity of understanding about this important principal of primary care until these methodologic issues are resolved. 
